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PM 2.5 samples were analyzed for a various chemical species. In this paper we present the findings 183 of the chemical species having more than 50% of contemporary data above the limit of 184 quantification (LOQ) for indoor and outdoor samples at both sites. LOQs for chemical components 185 were 0.028 µg/m 3 for iron (Fe), 0.04 µg/m 3 for ammonium (NH 4 + ), 0.04 µg/m 3 for potassium (K + ), charges to the electrometers generating currents that are inverted to produce a particle size 206 distribution. The FMPS spectrometer measured the size and number concentration of particles from 207 5.6 nm to 560 nm with 32 size bins every one second. Size bins below 13 nm were not included in 208 the analysis because of the amount of data below the detection limit and also because of 209 questionable peaks in the size distribution observed in other studies. (Kaminski et al., 2013) (Jeong   210   et al., 2009) . UFP concentrations were obtained summing the number of particles detected in the 211 channels below 100 nm. Hourly and daily data were calculated and used in the analyses.
212
In the preliminary phase of the monitoring campaign we carried out a 1-week intercomparison 213 between the two spectrometers using the same methodology applied for PM 2.5 samplers. We applied 214 orthogonal linear regressions between data of each bin of the two instruments. Table 1S 215 (Supplementary Information) shows the regression coefficients for each size bin. We found 216 significant but small differences in the slopes and intercepts for the majority of size bins. Based on 217 these findings we decided to apply bin-specific correction factors calculated during the 218 intercomparison campaign to the data collected from one spectrometer during the field monitoring 219 campaigns. The aim of this correction was to obtain an improvement of the comparability between 220 the two FMPS. UFP number concentrations were calculated after the correction. Typical errors 221 (standard deviation of the differences between UFP hourly data from the intercomparison campaign 222 after the correction) were 320 part./cm 3 , and the determination coefficient was 0.989.
224
Nearly simultaneous indoor and outdoor size distributions were obtained with a switching system 225 (Mod 11sc200, Pneumoidraulica Engineering S.r.l., Vicenza, Italy) which allowed for sampling 226 from indoor and outdoor air, switching from one to the other within a time frame set by the user. A 227 valve installed in the system could switch between sampling from the outdoor air, or from the 228 indoor air. After the valve switched, there was a short time delay before the air from the sampled 229 environment reached the instruments, which was the time the air travelled from the valve to the 230 instruments. The system switched every 10 min between the indoor and outdoor measurements. In 231 order to avoid the possibility of mixing of the outdoor and indoor air streams, the 2 min samples 232 taken at the beginning of each 10 min period were deleted from the database. series of measurements. Pearson correlation coefficients and regression analysis has been used to 241 address linear relationships between data . We adopted an orthogonal regression approach (Fuller, 242 1987) which is the most suitable when both dependent and independent variable are affected by 243 errors and are not related by a causal relationship.
244
Quality control of PM 2.5 mass and chemical composition data was carried out based on residuals 245 calculated by regression analysis between indoor and outdoor data. We identified as anomalous
246
(not necessarily not valid) the data with residuals larger then three times the standard deviation of 247 residuals.
249
For FMPS data quality control we used the following procedure: a) applying a log10 function on 250 the UFP minute data; b) stratifying data in time slots of three hours (0-3, 3-6 etc) and calculating the 251 summary statistics for each slot and campaign; c) classifying data as anomalous if they were higher 252 than the mean plus three times the standard deviation for the corresponding campaign and time slot.
253
Then we averaged non-anomalous data on an hourly and daily basis. The meteorological conditions during the study periods are summarized in through open windows which lead to air exchange. In these experiments, air exchange was forced 290 by a fan driving air into the room and consequently the processes of particle loss will be subject to 291 some differences. In the absence of indoor sources, indoor particle concentrations are generally 292 found to be lower than those outdoors due to particle loss on surfaces during the infiltration of air 293 and due to loss on internal surfaces within the building. In these experiments, the first loss 294 mechanism is insignificant as the air introduction method caused only very small changes to particle Factor which describes the penetration efficiency of particles through the building envelope. In our 303 study design, the Penetration Factor is 1.0 (100%), and we measure an Infiltration Factor. With the exception of the third campaign, I/O ratios were markedly higher at the residential site 414 than the traffic site (Table 1) . This seems most probably related to more efficient loss of the traffic-415 generated ultrafine particles which predominate at the traffic site, as seen in Figure 6 . The higher 416 temperatures in the third campaign probably minimised the contribution of this aerosol component 417 due to its semi-volatile nature (Fujitani et al., 2012) as reflected in the lower outdoor particle 418 number counts in this campaign (Table 1) . Figure 7 shows the huge increase of the 30 nm peak during the 431 rush hours. The highest particle number concentrations were found at 9 a.m. (i.e. between 8 a.m.
432
and 9 a.m). The subsequent hours showed a decrease of this peak with a further increase in the late 433 afternoon (5 p.m. to 8 p.m.). The differences between morning and late-afternoon of particle 434 number concentration in the 30 nm size range were more evident during the first campaign and 435 decreased in the following campaigns. Similar patterns were seen at the residential site with a much 436 less pronounced peak in the 30 nm size range. Indoor particle concentrations were lower compared 437 to outdoor concentrations for both sites and all size bins. Very similar particle size distributions Table 2 shows the Pearson correlation coefficients calculated among the chemical components data.
524
Outdoor data at the two sampling sites were highly correlated (correlation coefficients always 525 greater than 0.9). High correlation levels between within-city outdoor concentrations of organic Additionally, it has the benefit of allowing evaluation of indoor deposition processes independently 566 of losses during infiltration through the building shell. Table 2 Pearson correlation coefficients for different chemical species. 
